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terminal in lithium battery, corrosion of the stainless steel is 
controled, rivet workability of formation 'caulking improving, 
it makes rnanufkftiring cost of battery cheap. 

[Constitution] Rivet which consists of stainless steel which copp 
er 1 to4 % iscontained is used for positive electrode terminal 
making use of lithium salt which includesthe fluorine which adds 
lithium perchlorate as electrolyte. 



1 - taxi 
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[Claim(s)] 

[Claim 1] Making use of lithium salt which includes fluorine whi 
ch adds lithium perchlorateas electrolyte, in positive electrode 
terminal lithium battery which uses rivet whichconsists of 
stainless steel which copper 1 to 4 % is contained. 

[Description of the Invention] 
[0001] 

[Field of Industrial Application] This invention is something reg 
arding lithium battery. 

[0002] 

[Prior Art and problem] Demand for battery of small shape , lig 
ht weight and high energy density hasincreased attendant upon 
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small shape weight reduction of electronic equipment, lithium 
battery is most promising as battery which satisfies 
theserequests. 

[0003] Various sulfide and oxide are used for positive electrode a 
ctive material of lithium battery, with the manganese dioxide , 
spinel manganese , lithium cobalt oxide and lithium nickel 
oxide or other transition metal oxide as beginning. In addition 
negative electrode active material begins metallic lithium, Li - 
Al alloy and li -Pb alloy or other lithium alloy , or 
intercalation and release is done carbon material etc which are 
examined thelithium ion. 

[0004] As electrolyte, lithium perchlorate , three fluoride tri m 
ethane sulfonic acid lithium and lithium hexafluorophosphate 
etc, solid electrolyte ofthe organic electrolyte solution and kind 
of organic or inorganic which are melted in organic solvent of 
thepropyiene carbonate or ethylene carbonate type is mainly 
used. 

[0005] There is a cylindrical and a square etc in battery case . 
cylindrical which most is widely used is superior in productivity 
and airtight seal is easy, but there is a problem that space 
efficiency at time of the equipment insertion is low. Then, 
recently, square where space efficiency is high is observed. 

[0006] With conventional cylindrical battery sealing plate had 
combined terminal, but with square batterythe terminal of rivet 
type was used This is something which originates in square 
peculiar seal system (laser welding). 

[0007] Inventor examined development of square lithium batte 
ry and tried factthat stainless steel is used for positive electrode 
terminal, but when lithium salt whichcontains fluorine in 
electrolyte making use of positive electrode active material 
where the equilibrium voltage exceeds 4V VS. Li / Li+, is used, 
with conventional stainless steel (SUS 304) it became clear 
forthe antioxidizing performance to be insufficient problem 
that was discovered namely, positive electrode terminal melts 
with 4.1V VS. Li / Li+ vicinity. Furthermore, as for 
conventional stainless steel fact mat it is problem where 
thefabricability of steel material badly it forms when and when 
rivet is caulked,the workability decreases, says rivet that 
manufacturing cost of rivet tenninalbecornes very high, was 
discovered. 
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[0008] Then, it examined inventor, furthermore concerning st 
eel material whichsuch as SUS 31 7J1 which is superior in 
corrosion resistance molybdenum mainlycontains. But, these 
steel material showed satisfactory performance regarding 
corrosion resistance, but factthat it is problem that fabricability 
of steel material becomes worse, ^comparison with 
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conventional stainless steel was discovered. 
[0009] 

[Means to Solve the Problems] This invention making use of lit 
hium salt which includes fluorine which addsthe lithium 
perchlorate as electrolyte, making use of lithium battery which 
uses rivetwhich consists of stainless steel which copper 1 to 4% 
is somethingwhich it tries to solve above-mentioned problem is 
contained to the positive electrode terminal. 

[0010] 

[Work or Operations of the Invention] To solute, dissolving vo 
ltage of stainless steel (SUS 304) in electrolyte solution which 
thelithium perchlorate 100 to 10000 ppm is added was 
measured making use of LiPF6 as theelectrolyte which includes 
fluorine. As a result, as for dissolving voltage it understood 
toapproximately 4.5V(vs. Li/li+) regardless of addition 
quantity of lithium perchlorate that itbecomes high. As lithium 
salt which includes fluorine from this, as solute isused if 
electrolyte solution which adds lithium perchlorate is used, 
corrosion of stainless steel is prevented in conventional charge- 
discharge reaction. 

[001 1] However, when electrolyte solution which does not add 1 
ithium perchlorate making use of thelithium salt which includes 
fluorine as solute is used, dissolution reaction of the stainless 
steel (SUS 304) occurs with approximately 4V(vs. Li / . 
Until recently, when lithium cobalt composite oxide and 
lithium nickel composite oxide etc which in positive 
electrodeoperate with your voltage are used, stainless steel could 
not be used forthe positive electrode terminal to reason. 

[0012] As for cause of melting stainless steel, it is destroyed by 
physical and chemical factor chromic acid conversion 
membrane of immobile which is formedto stainless steel surface 
at time of charge-discharge reaction, because there is not a 
oxygen supply capacity inthe lithium salt which at same time 
includes fluorine, rejuvenation of the immobile membrane is not 
done and is thought thing which corrosion advances. But, like 
this invention battery when lithium perchlorate is added to 
electrolyte, because thenew oxide film is formed to stainless 
steel surface by this oxygen supply capacity , corrosion of 
stainless steel isoontroled 

[0013] Furthermore, as for SUS XM7 stainless steel which coop 
er 3 to 4 wt% is contained,because it is superior in fabricability 
of steel material, in comparison withthe conventional stainless 
steel rivet it forms when and when rivet is caulked, 
theworkability improves, manufacturing cost of battery 
becomes cheap. In addition, as lithium salt which includes 
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fluorine as solute isused if electrolyte solution which adds 
lithium perchJorate is used, because dissolvingvoltage becomes 4. 
5V(vs. Li / Li+) , there are not tunes when corrosion happens 
inthe conventional charge-discharge reaction. 

[0014] 

[Working Example(s)] Below, this invention is explained makin 
g use of preferred Working Example. 

[00 1 5] Lithium cobalt composite oxide (Li x CoO 2 ) electrode, 
graphite electrode was used to negative electrode in positive 
electrode . Winding with this positive electrode and negative 
electrode and separator in ellipse, in battery can 2(stainless steel 
sheet 0.3 mm) whichshows electrode group 1 which becomes in 
Figure 1 inserting from laminatedirection and same direction of 
electrode, it sealed with sealing plate 3(stainless steel sheet 03 
mm) and thebattery can with double wrapped seam system . 
negative electrode terminal 5 of positive electrode terminal 4 
and nickel plating steel which consist of SUS XM7 stainless 
steelthrough gasket 6 of polypropylene, it is caulked in battery 
can 2 . size of battery, thickness (D) 1.5 cm and width (W) 
10 cm and height (H) is 10 cm lithium hexafluorophosphate 
and lithium perchlorate respective 1 mole/liter and 0.05 
mole/liter those whichare melted were used for solvent which 
mixes with ethylene carbonate and thedimethyl carbonate with 
volume ratio of 1: 1, in electrolyte solution . 

[0016] Because above-mentioned SUS XM7 stainless steel rivet 
is JIS standard, it can procure easily, trace are contained also 
SUS3 16 Jl and SUS3 16 J1L stainless steel which can use the 
copper for other things,, but fabricability is inferior in 
comparison withthe SUS XM7 stainless steel. 

[00 1 7] In addition, graphite was used as negative electrode, but 
when positive electrode ofthe this invention is used, negative 
electrode active material cannot be limited in basic and canuse 
other carbon material and pure lithium and lithium alloy etc. 

[00 1 8] Furthermore, either ion conductor of electrolyte solutio 
n and solid which are a lithium ion conductivity substance 
cannot be limited in basic, can use those which are used forthe 
conventional organic electrolyte solution secondary battery. It 
can increase ethylene carbonate or other cyclic esters and 
tetrahydrofuran , dioxolane or other ethers which are a aprotic 
solvent as for example organic solventit is possible to use 
solvent which mixes these alone or two kinds or more. As ion 
conductor of solid, if it is something which possesses the 
lithium ion-conductive, you can use. Making representative 
ones, you can list polyethylene oxide etc. In addition, it is not 
something where also supporting electrolyte which is meltedin 
this kind of nonaqueous solvent or ion conductor of solid is 
limited in thebasic. for example LiAsF6 , UPF6 , UCF3S03 
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or other one kind or more can be used 

[0019] Furthermore, lithium battery of this invention is include 
d primary battery and secondary battery. 

[0020] 

[Effects of the Invention] As above expressed, as when stainless 
steel is used for positive electrode terminal of the lithium 
battery, corrosion of stainless steel is controled, rivet 
workability of theformation * caulking improving, it makes 
manufacturing cost of batterycheap. square lithium battery of 
namely, this invention is something which is superior in mass 
productivity andthe reliability, industrial value quite is large. 

[Brief Explanation of the Drawing(s)] 

[Figure 1] It is a figure which shows one exanple of square lithiu 
m battery of this invention. 

[Explanation of Reference Signs in Drawings] 

1 electrode group 

2 battery can 

3 sealing plate 

4 stainless steel positive electrode terminal 

5 Fe-Ni negative electrode terminal 

6 PP gasket 
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IB 1 1 [Figure 1] 
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